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ABSTRACT : PURPOSE: To provide a driving method minimizing a gradation error between an input 
signal and a light emission luminance and reducing circuit constitution while reducing the 
number of bits of an output driving signal than the number of bits of an input signal. 

CONSTITUTION: A diffused output signal is obtained by adding the regenerative error 
occurring in the past from an original pixel to an original pixel video signal quantized by (n) 
bits and inputted to a video signal Input terminal 30, or respective color signals quantized 
by (n) bits respectively and inputted to respective video signal input terminals 30R, 30G, 
3B of R, G, B by an error diffusion method adding multi-valued errors weighted of Its 
peripheral pixels, and the diffused output signal is sent to a bit conversion circuit 33, and 
the diffused output signal quantized by (n) bits Is converted to m(n-1 bits or less) bits to be 
outputted from a video output terminal 34. The reproducibility of gradation, the resolution 
and the smoothness are improved remarkably even for one signal and respective colors of 
color three primary colors. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The PDP drive approach characterized by making it drive with the driving signal which 
added the reappearance error produced in the past to the original pixel video signal which the video- 
signal input terminal 30 quantized by n bits, and was inputted into it, acquired the diffusion output 
signal to it, and was changed into it from the original pixel at m bits fewer than n bits. 
[Claim 2] The PDP drive approach characterized by making the shade error of an input signal and 
luminescence brightness into min by the error diffusion method which carried out the load of the 
multiple- value-ized error of the circumference pixel produced in the past to the original pixel video 
signal which the video-signal input terminal 30 quantized by n bits, and was inputted into it, and 
added it to it from the original pixel. 

[Claim 3] The PDP drive approach characterized by making it drive with the driving signal which 
added the reappearance error produced in the past to each color signal which each video-signal input 
terminals 30R, 30G, and 30B of R, G, and B quantized by n bits, respectively, and was inputted into 
them, acquired the diffusion output signal to it, and was changed into it from the original pixel at m 
bits fewer than n bits. 

[Claim 4] The PDP drive approach characterized by making the shade error of an input signal and 
luminescence brightness into min by the error diffusion method which carried out the load of the 
multiple-value-ized error of the circumference pixel produced in the past to each color signal which 
each video-signal input terminals 30R, 30G, and 30B of R, G, and B quantized by n bits, 
respectively, and was inputted into them, and added it to it from the original pixel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention reduces the number of bits of a driving signal, increases 
luminescence brightness, and, moreover, relates to the PDP drive approach it was made not to cause 
deterioration of image quality. 
[0002] 

[Description of the Prior Art] Recently, PDP (plasma display panel) attracts attention as a thin shape 
and a lightweight indicating equipment. It is a direct-drive method by the image input signal by 
which the conventional CRT drive methods completely differ and this drive method of PDP was 
digitized. Therefore, the brightness gradation which emits light from a panel side becomes settled 
with the number of bits of the signal to treat. Although PDP is divided into two methods of AC mold 
and DC mold with which fundamental properties differ, in the DC mold PDP, it has a report of the 
improvement technique about the brightness and life which had already been made into the technical 
problem, and is progressing towards utilization. 

[0003] However, in the AC mold PDP, although brightness and property sufficient about a life are 
acquired, and there was only a report to an a maximum of 64 gradation display on prototype level 
about a gradation display, the technique of 256 future gradation by the address and the display 
discrete-type driving method (the ADS subfield method) is proposed. The panel structure of PDP 
(plasma display panel) 10 used for this approach is shown in drawing 10 , and a drive sequence and a 
drive wave are shown in drawing 1 1 (a) and (b). 

[0004] In drawing 10 , X Sas Tin electrode 12 and Y Sas Tin electrode 13 which become a pair are 
formed in the inferior surface of tongue of the surface glass substrate 1 1 by the side of the screen 
with a transparent electrode and an auxiliary electrode. An auxiliary electrode forms the bus 
electrode 23 in some transparent electrodes in order to prevent the voltage drop by resistance of a 
transparent electrode. A dielectric layer 14 is formed on these X Sas Tin electrode 12 and Y Sas Tin 
electrode 13, and in order to separate association between each eel on it, the SUTORAIBU-like rib 
1 8 is formed. Furthermore, the protective layer 1 5 which consists of MgO film is vapor-deposited. 
The address electrode 17 is formed on the rear- face glass substrate 16 which coimters. As the 
SUTORAIBU-like rib 18 on a stripe is formed between the address electrodes 17 and the address 
electrode 17 is covered further, the R (red) fluophor 19, the G (green) fluophor 20, and the B (blue) 
fluophor 21 are ************(ed). Ne+Xe mixed gas is enclosed with discharge space 22. 
[0005] In drawing 1 1 (a), phase contrast of brightness consists of eight subfields of 1, 2, 4, 8, 16, 32, 
and 64,128, and one frame displays 256 gradation in the combination of the brightness of eight 
screens. In drawing 11 (b), each subfield consists of Sas Tin periods which determine the intensity 
level of the address period which writes in the data for one refreshed screen, and its subfield. In an 
address period, wall charge is formed in each pixel in first stage at first at full-screen coincidence, 
and a SASUTIN pulse displays by being given to a full screen after that. The brightness of a subfield 
is proportional to the number of SASUTIN pulses, and is set as predetermined brightness. Thus, 256 
gradation displays are realized. 
[0006] 

[Problem(s) to be Solved by the Invention] By the above AC drive methods, since the number of bits 
of the address period as a preparation period which carries out lighting luminescence of the panel 
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within an one-frame period increases the more the more it increases the number of gradation, the Sas 
Tin period as a luminescence period becomes short relatively, and the maximum brightness falls. 
Thus, although luminescence brightness will increase if the number of bits of the signal which 
luminescence brightness falls and is treated conversely is reduced, although image quality will 
improve if the number of bits of the signal to treat is increased since the brightness gradation which 
emits light from a panel side becomes settled with the number of bits of the signal to treat, a 
gradation display decreases and deterioration of image quality is caused. 

[0007] This invention aims at offering the PDP drive approach for reducing circuitry while it makes 
min the shade error of an input signal and luminescence brightness, reducing the number of bits of a 
backward acting signal rather than the number of bits of an input signal. 
[0008] 

[Means for Solving the Problem] The original pixel video signal or R which this invention was 
quantized by the video- signal input terminal 30 by n bits, and was inputted. To each color signal 
which each video-signal input terminals 30R, 30G, and 30B of G and B quantized by n bits, 
respectively, and was inputted into them It is the PDP drive approach PDP drive approach 
characterized by making it drive with the driving signal which added by the error diffixsion method 
which carried out the load of the multiple- value-ized error of the circumference pixel, and added the 
reappearance error produced in the past from the original pixel, acquired the diffusion output signal, 
and was changed into m bits fewer than n bits. 
[0009] 

[Function] The reappearance error of the circumference pixel produced more in the past than a 
original pixel is included in a original pixel. The diffusion output signal currently quantized by the 
bit conversion circuit 33 by delivery and n bits in the diffiision output signal which incorporates and 
difftised the error is changed into m (n-1 bit or less) bit, and is outputted from the image output 
terminal 34. Thus, moreover, a smooth response is obtained by the signal of the number of bits 
smaller than a original image input signal, without luminescence brightness falling. In the case of a 
color signal, same processing is performed to each color of the color three primary colors. Moreover, 
to an output pixel, in a perpendicular and a horizontal, a multiple-value-ized error is weighted, 
respectively, in addition much more shade repeatability, resolution, and smoothness are raised. 
[0010] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawin g 1 is 
the error diffiision circuit of the 1st example, and in this circuit, 30 is the video-signal input terminal 
of the n-bit original pixels Ai and j, and this video-signal input terminal 30 carries out processing 
which reduces the number of bits by the bit conversion circuit 33 further through the perpendicular 
direction adder circuit 31 and the horizontal adder circuit 32, and is connected to the image output 
terminal 34. Moreover, the error detector 35 is connected to the output side of said horizontal adder 
circuit 32. This error detector 35 consists of load circuits 40 and 41 which output the error load for 
making predetermined weighting the memory 38 which memorizes the data of the amendment error 
level set up beforehand, the subtractor circuit 39 which takes the difference of the output of this 
memory 38, and the diffiision output signal from the horizontal adder circuit 32, and outputs an error 
signal, and this error signal. 

[001 1] To the output side of the load circuits 40 and 41 of this error detector 35 While the pixel in 
front of h lines, for example, one line, connects with said perpendicular direction adder circuit 31 
through the h line delay circuit 36 which outputs reappearance error Ej-1 produced in the past from 
the original pixels Ai and j The pixel of d-dot ago, for example, 1 dot, connects with said horizontal 
adder circuit 32 through the d dot delay circuit 37 which outputs reappearance error Ei-1 produced in 
the past from the original pixels Ai and j. 

[0012] An operation of the circuit by the above configurations is explained. 
(1) What surveyed the luminescence intensity level to the driving signal of PDP 10 when an 
amendment brightness line was a straight line, and normalized this luminescence intensity level at 
that maximum should be the stair-like observation line shown in drawing 3 . In addition, this 
example shows the example which made the driving signal 4 bits for that whose image input signal 
is 8 bits. It asks for the amendment brightness line expressed with y=ax+b based on said observation 
line. Since this amendment brightness line is shifted a little to an ideal line called y=x, it is necessary 
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to amend. The brightness line which amended this is shown in drawing 4 , and amends {(amendment 
brightness Une inchnation a-1) - amendment brightness Hne contact piece b) to diffusion output- 
signal level. The stair-like data when amending an amendment brightness line like this drawing 4 , so 
that it may become y=x are memorized by memory 38. 

[0013] In y=x, as for an amendment intensity level, an amendment brightness line becomes the same 
as that of a limiinescence intensity level, therefore, the drive output number of bits — m, then 2 ~ 
what is necessary is just to make memory 38 specifically memorize data with an intensity level [ of 
m= 4, then 2 ] of 4th power =16 words the m-th power In addition, in drawing 3 , the data of the 
actual measurement shown in drawing 3 may be memorized in memory 38, without csirrying out 
processing as shown in drawing 4 , when amendment brightness line y=ax+b is almost in agreement 
with y=x. 

[0014] The principle of the error diffusion method in the above configurations performs density 
modulation with two brightness gradation, makes vision top false gradation in a small field with a 
certain breadth, and obtains multi-tone. Drawing 3 explains in more detail. 
Ai, j : If it is the error load value of the diffusion output pixel fi-om h:l dot before [ of error load 
value delta ] the diffusion output pixel fi-om before input pixel value delta v:l line of input pixel 
value Ai-1 in fi-ont of the input pixel value Ai of the present processing object, and j-l:l lines, and 
j:l dot ago The difference is taken for the diffusion output signal inputted into the error detector 35, 
and the data fi*om memory 38 in a subtractor circuit 39, and an error output signal is acquired. It 
becomes Kv, error load output signal deltav to which weighting of the Kh was carried out, and deltah 
in the load circuits 40 and 41, respectively, inputs into the one-line delay circuit 36 and the 1-dot 
delay circuit 37, and is included in the original pixels Ai and j in the perpendicular direction adder 
circuit 3 1 and the horizontal adder circuit 32, and this error output signal is Ci, j=Ai, and 
j+deltav+deltah. It becomes. 

In addition, Ci, j: Diffusion output pixel value deltav=Kv[ of the present processing object ] x {f(Ci, 
j-l)-Br} 

deltah^Khx {f(Ci-l, j)-Br} 

f(Ci, j): ~ amendment brightness Br: luminescence intensity level to Ci and j it is . 
[0015] The diffiision output signal quantized by the bit conversion circuit 33 by n bits by delivery 
and this bit conversion circuit 33 in the diffiision output signal which incorporates and diffused the 
error is changed into m (<=n-l) bit, and is outputted fi-om the image output terminal 34. Thus, 
moreover, a smooth response is obtained, without incorporating an error, and diffusing a original 
image input signal, and luminescence brightness falling with the signal of the number of bits smaller 
than a original image input signal. 

[0016] Although drawing 5 performed these operations in the subtractor circuit 39, it can also make 
memory 38 memorize this operation data in the error detector 35 which is an error detection output = 
amendment brightness line-luminescence intensity level, and is shown in drawing 1 as mentioned 
above, in this case, the n-th power of 2 ~ in the case of n= 8, the 8th power = 256 words memory 38 
of 2 is specifically needed. However, a subtractor circuit 39 is omissible. Moreover, if memory 38 is 
made to memorize the data which carried out weighting to the data of this memory 38 beforehand, 
the load circuits 40 and 41 are omissible. 

[0017] (2) the curve which wishes an amendment brightness line to amend brightness when an 
amendment brightness line is not a straight line, as shown in drawing 6 in the shape of a curve 
(gamma correction etc.) — setting up — an error value with a luminescence intensity level — asking ~ 
said — memorize in memory 38 similarly. Other operations are the same as that of the above. 
[0018] In addition, in the video-signal processing LSI circuit, when making it operate near the 
limitation of processing speed, in order to absorb the time delay of an adder circuit etc., it is 
calculating, taking a synchronization with a system clock. A batch is addition with the pixel in fi-ont 
of 1 clock in the d= 1 minimum dot, and all operations must end a horizontal operation with one 
clock. If an excessive circuit is inserted into this operation loop formation, circuit construction will 
become impossible by that increment in delay. 

[0019] So, in this invention, since the perpendicular direction adder circuit 31 is inserted just after 
the video-signal input terminal 30 since there are allowances fi-om the input of the original pixels Ai 
and j with sufficiently time processing in the h line delay circuit 36 and there are no allowances from 
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the input of the original pixels Ai and j with processing in the d dot delay circuit 37 time 
subsequently as shown in drawing 1 , the horizontal adder circuit 32 is inserted, d dot delay [ in / in 
the h line delay in the h line delay circuit 36 / before 1-3 lines and / the d dot delay circuit 37 ] is 1-3 
dots ago, and, specifically, it is preferably at the time of h= 1 and d^ 1 . 
[0020] Drawing 7 explains the 2nd example of this invention below, although the in general 
desirable result is obtained according to the 1 st example — a pattern with a regular false halftone 
display ~ repeating — generating — false ~ there is some problem of making the crest, false ~ 
drawing 8 explains the phenomenon which makes the crest. This drawing 8 extracts and expands a 
part of drawing 3 , and drawing 3 surveys the luminescence intensity level to the driving signal of 
PDPIO, and normalizes this limiinescence intensity level at that maximum. In addition, this example 
shows the example which made the driving signal 4 bits for that whose image input signal is 8 bits. 
[0021] The amendment brightness line of drawing 8 is called for based on said observation line. It 
sets to this drawing 8 and is aiimage input pixel value (in the case of constant value), 
b: The false halftone level el and e2, the e3:error outputs dl, d2, and d3 to Input a : if it considers as 
an error load output and black, black, black, and Br+1 are made into white, white, and white for the 
limiinescence intensity level Br like illustration, since it is (1) b-Br=el, elxKh=dl, and a+dl=e2, it 
will become a+d2= black. 

(2) Since it is a+d2=e3, it becomes a+d2= white. 

(3) Since it is d3=0, it is set to a+d3=a and is black. 

(4) Since the above is repeated, black, white, and black appear a fixed period with black, white, 
black, black, white, black, black, white, black, and — . 

Although thought with the horizontal chisel, the above is the same even when it is perpendicular. 
Therefore, considering both directions perpendicular to a horizontal, the crest of a repetition appears 
two-dimensional. 

[0022] The circuit shown in drawing 7 cancels such the crest. In the error diffusion circuit shown in 
drawing 1 , this drav^ng 7 considers as a means to add and/or subtract correction value with random 
extent which does not degrade the quality of a subject copy, and adds the amount control section 42 
of amendments, the amount output section 43 of amendments, and the amendment adder circuit 44. 
That is, the amendment adder circuit 44 is inserted in the proper location in a circuit, and the amount 
output section 43 of amendments which does not degrade the quality of a subject copy and which 
outputs the correction value below an error load output value is connected to this amendment adder 
circuit 44, if this amount output section 43 of amendments is fixed correction value ~ again ~ a 
regular pattern — repeating ~ generating ~ false ~ since it becomes the crest, the correction value of 
the amount output section 43 of amendments controls by the amount control section 42 of 
amendments to become random values, such as size, smalLness, forward, negative, and 
positive/negative mixing. 

[0023] The insertion points of the amendment adder circuit 44 may be any of the following. 
(1) inserting the amendment adder circuit 44 as mentioned above, when inserting between the 
perpendicular direction adder circuit 31 and the horizontal adder circuit 32, inserting like drawing 1 
between (2) image input terminal 30 and the perpendicular direction adder circuit 31, inserting in the 
output side of the (3) horizontal adder circuit 32 and inserting between the (4) subtractor circuit 39, 
and the load circuit 40 and the load circuit 41 — a pattern with a regular false halftone display — not 
generating — becoming — false ~ cancel the crest. 

[0024] Below, drawing 9 explains the 3rd example of this invention. In said example, although the 
number of image input signals was one, a false halftone display is enabled in this example, without 
losing a color-balance to each color of a color three-primary-colors signal. Drawing 9 is the circuit 
which carries out error diffiision to each color of the color three-primary-colors signal of red (R), 
green (G), and blue (B), respectively, and 29R is [ G error diffiision circuit and 29B of R error 
diffusion circuit and 29G ] B error diffiision circuits. The internal configuration is the same as that of 
drawing 7 respectively. Each R image output terminal 34R, G image output terminal 34G, and B 
image output terminal 34B are connected to PDPIO. 

[0025] moreover, false [ which it generated in the image obtained by false halftone display like / the 
amendment adder circuit 44 of each above error diffiision circuits 29R, 29G, and 29B of R, G, and 
B / drawing 7 ] ~ it considers as a means add and/or subtract correction value with random extent 
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which does not degrade the quality of a subject copy for the purpose of canceling the crest, and the 
amount control section 42 of amendments, the amount output section 43 of amendments, and an 
amendment adder circuit 44 add. 

[0026] adding and/or subtracting correction value with random extent which does not degrade the 
quality of a subject copy in R video-signal input or a reappearance error value in the above false 
halftone displays — a pattern with a regular false halftone display — not generating — becoming — 
false ~ the crest is canceled. 

[0027] The diffusion output signal quantized by the bit conversion circuit 33 by n bits by delivery 
and this bit conversion circuit 33 in the diffusion output signal which incorporates and diffused an 
error and correction value is changed into m (<=n-l) bit, and is outputted from R image output 
terminal R image output terminal 34R, Similarly, moreover, each output of G image output terminal 
34G and B image output terminal 34B is also displayed in the condition that the crest cannot be 
found, without making each Hara image input signal of G and B incorporate and diffuse an error and 
correction value, and being changed into the number of bits smaller than a original image input 
signal, being sent to PDPIO, and luminescence brightness falling to PDPIO. 
[0028] 

[Effect of the Invention] 

(1) It can offer the PDP drive approach for reducing circuitry while it makes min the shade error of 
an input signal and luminescence brightness, reducing the number of bits of a backward acting signal 
rather than the number of bits of an input signal, since the above approaches were used for this 
invention. 

[0029] (2) Also in the case of a color signal, same processing is performed to each color of the color 
three primary colors, and it can set at a level with a perpendicular to an output pixel, and a multiple- 
value-ized error can be weighted, respectively, in addition much more shade repeatability, resolution, 
and smoothness can be raised. 

[Translation done.] 
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[0 0 0 4] ^10iC:foViT. ^TKlfidlCO^ffi:^^^^ 



^[^¥7-6^ 50 5 

2 

m-^m\t. mm^^o^b\iz^^^B^y^^<^^^^ 
n-xmi!te2 3^m^m\^<D~mzmi^-r^. zn^x^ 

it. $etC7 KUXmte 1 7 ^MIl*r^J:-3i:LTR 
(^) ^7tf^l9, G (it^) ^)t:(^2 0. B 'Svt 
{-i:2 1 ^ll^>ttT)^C^T^. 5S[m^nn2 2\Z\t. Ke + 
Xcr^^:^.X/j^i^A^n^/ 

[0 0 0 5] ^11 <a) r::fel^T, 17U-Z.lt. 
f?c3^)ffi>C4Jt/>n . 2. 4. 8. 16. 32. 64, 12 

m^at)-ti-(:2 5 epgSS^co^j^^^rfT-p. 1 1 (b) C 

^ :7 - ju H cDS$^ ^ ji- ^ i^'j ^ it X -7 > 1 mr- 

[0 0 0 6] 

7.^^ >mm^^mm\z^<t^o. ^-xnmfj^i&T-^ 

hSt^i9^ti:ti. mm\t{ti\±r^f}^. ^mm^^T 

[0 0 0 7] ^mm\t. xfim^o^y 
mtomm^n^m-^^zt^th^^z. ^^m^^m. 

[0 0 0 81 

3 0 13 n t' -y h X^=tif^tlXX-h Ltz^^mm^^ 

m^^fz\tR. G. B<?)^iett^m^A:^«eT3 0R. 3 

OG. ZOB\Z'r:t\^t\n\iyhX^=f-\}CanxXtiL 
50 ^cOJSiia®5!eCO^fiCifbSS^.^1^mLT^;^fz^^lS^& 
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3 

[0 0 0 9] 

li^m] mmm^K>M&z^crzHi\mm'M(om^^M^ 

hiz^^Lx^mi\iti^J-3 4^i:iH\:hr^. C(D 

7i^J^^c;^75^^ff eno. t^y-m^(om^^zit. i^y-z 
w^^<r>'^^\znLxmm<r>^m.^no. mrz. ii^^ttmm 
ic, ^Mt^mz^i^x^n^tigrmitt^m^mmLx 

[0 0 10] 

i^mm] aT. ^^mj^^^mm^mmizm-zs^mmt 
^. mi it, mimmmom^w&^^x. zom^iz 
^i-^x. 3oti. n\i^y h<DmmmA i , jcDmmiEn 

ni^ms 1. yK^:^i^mn^^3 2=^isLX. ^btct'-y 

^1^3 Aizmm^n^, ^tz, nmA^^:^{^mw\B\^3 
2(oa^im\zit. r^m^ti!^i^^3 5f}mm^tixu^. 
c<Dmm^\h\B\f^3b\t. f-tbs^^^tifz^iEmmi^-^ 

t'ox^^^^iM^^\ht^'r^il^n\E\f^3 0. 'ZfD^MiEn 
^zmmcDWi^M^-^^T^rzibommmm^thtir^nm 

\Bif^4 0.4 1 fi^ibU^. 
[0 0 11] ^(Ot^m^'^^^3b<D^m.^^4 0. 4 

m^fiti y-i >rzim^iz±crzmM^mE j - 1 

^Ihtit^hy^ >iiM;[Hli^S3 6 tTByi2^it;^fS] 
mU}s\^3 I lc^^5^:*n^i<^:^(i. l^liS^A i . j J; 

M^SIME i - 1 ^tii;^-r^d K-y hi!ijl[p]!S3 7 

[0 0 12] i:k±<D^z)umh%{zj:^mfi(Dim^^m 
PDP 1 o^<Dmmmmz%tr^^^mmu-^)i^mm 

mmm^^4}^y hizLrzm^if:Lx\.^^. mf^^ 
mm^zmz^i^^x. y = aK-hbxmi:>'^tx^^mm^m 
^Mtt>^. z<Dmmmmm\t. y = xt^^'^mmmz'^ 



lEIf y = X tU^^ o \Zl^\Ll.tztt<0^fk^(r> 
f-^t^^^t^} 3 8 IcEtS^tl-S, 

[0 0 1 3] ^lEm^mm^. y = x(7)^^. tes^jfsi- 

^-hMy V^i:mt-4'nU2<Dmm. ^{^mz\tm = 4 

10 ^.:^^'J 3 8tCg[ltg$1i;tltfJ:ti„ /j:;r5. ^3t:i5Vi 
X. liE/t^/I^SSy = ax + b7^^. y x t (5 >: ^ (if-iS 

<. ia3IC^Lrc^3J5fg(7)x":$^^>ctij 3 8tca^L 

[0 0 14] \]k}:<D^otmhl\Zi^\-f^m^^mj^(D 

2'D(Dnmm^xmm.^^^m^. h^m^^ 
^^ofzn-m^nxw^hWimifzmm^Y^^^L. 
^^^'^^^o{z\.tz^<Dx^^. m3\zx^^i^\zm- 

A i . j - 1 : 1 ^-Y > m)C0A:'Jil5^fil 

A i - 1 . j : 1 K-y vmoxfimmm. 

^'e^}3^i)'^c^<D'f-9tt^. UU^nz^X^oy 

m^t^nxrim^-hmm)n%^n^. zay^^M^-hm 
nntintz^mmm^Mmdv. dhtu^. i^-r 

30 >iS5l{5l?S3 6 1 1 Yy hiiiiS^ 3 7{cA;^L, ^il 
y5\p\mW-m^3 1 i7K¥;5fS]|ra^[H]25 3 2Tl)^tS#;A 
i. jCi^^Atlbn, 
Ci, j =A i . j+dv + dh 

c i . j : ^«>tt#.coMliftm:^ii;^fi 

(5 v=KvX if (C i, j - 1) -Br) 
(5h=Khx (f (C 1 -1. j) -Br) 

f <ci, j) :ci. ]\zn-t^miLmm 

[0 0 15] w^^^m^xtix^Wi'^^^tz^^Vism'^ 

-1) \ivh[z^^vx^\^^ii^^l'3 4^r)^'nt 
^. dW^otcLT. lE?^^A;^f^-^^S^^-^m^An 
Tia;f!i^1t, 7i^-:>. I^Q5^t*A:;^jft^<];0fe':J^)iiit:7 h 

^n^^~%itmm\-^)ixir>n. m\\z^.-tt^m^m 

^<^^ny'-9^^'t^}3%iZtl^'^il^:ithX 
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^, 2C?:>8^= 2 5 6 HCO^^U 3 8 ^r^e^lEchl' 

^. tztzv. i^^^n3 9\rm^-C'$^o ^fc. ceo/ 
[0017] ( 2 ) fifimf^si$/mistf>:ci^Jg^ 

to 0 1. ft] o^i^m^iJiMKS I iBlPft-CIl, %M 

[0 0 19] ^^?RTiS.- ta 1 ic^-Tcfc^ic. 

0coT<tletc^ia:^f?i]J!]nWiB]Sfi3 i ^mxv. oi^Td 

K hig@lBl?ft 3 7 rcO^SlHrt^'I^iii^A i . j 0)X1)^^ 

\Z^n^h^i >MM\t, 1-3^0 mi. dK*yhii 
ii!El?5 3 7ICi5tt^tl K-y hiSiitS, 1 - 3 F-y hn^iT 
^0. (f?^b<iS. h=l. 6=10h^rh^. 30 

[0 0 2 0] o^\zi^wm'^^2mykm^mi\z^K^Wi 

^^L. mx^^m^^r>x\.^r)t^^o^=^<^\^'^-ti^^ 
^. mmi^m^{^^xi.^o^^^ms\zx^yi!^mt 
c(7)ii8ti. m:i<D~m^t^i^L'^iztrzh<DX'h 

0, ^^c, 03li. PDP 1 0^(^)5E!^fi^tI^t-^>.^ 

mx'^m.itVtzh(DX^^. tjiis. :z(D^x\t. 

[0 0 2 1] m^mmmzm^^^x. ms<r>miEmf^^ 
A^^{6en^o Picons (i^Dt^^T. 

hixiia \zM~r^m\!^i^Tnimu-<)i 

el. e 2 . e 3 : m^thtl 
d K d 2, d 3 : pm^M^^ti 

B r + 1 ^a, G^i-r^i. 

(1) b-Br = el. elxKh = dl. a + dl = 



^m^^7-GA 50 5 

5 

e2T-^)oA^^. a + d2=^i:>i^. 

(2) a + d 2 = e 3T$)^7!»^^. a+d2=Bt?U 

(3) 6 S^OXh^fi^'b. a + d 3 = a(h^tO. 

(4) t^±^«IOigT;5^b. II. a. ^. 

a:, 2'A7tmzWj&L<r>iamfj^mjn^^<^ 

[0 0 2 2] :L(DJ:oUi^m''^Mm't^(0^mnz^.t 

tzm^x$>^o zomiit. mwzTjkvtimmWi^^^^ 
m^nm^^v^y^tzimur^^wcttx. ^mm^ 

LTzt>(DXh^, -trxt}-^. ^Tr.jtm;^[HisfS4 4^[h1?S4' 
om^f3:iiLm{zWKL. z(omiEmw^)i&A 4\z\t. m. 

^'£L^^y.xmm\iktt^^<DX\ miEmmm^42 
cj:oT. miEmnif)^^ 3o:>miEmfA ±. n\ ie. 
^. uL^^^^tii^^y^^^^B^zui>^oizmmt^o 

[0 0 2 3] ^ijEJ!niW[B]?54 4 (Dt^XiiL^lt. 0^*<7)t^ 

-rnx^-DXhX^K 
muM^^ 2wia]t;r$-A-ro*e^ 

(2) e^i^A^biS^ 3 0 i:^ia;^fpJ^ia^teISf5 3 K^r^liC 
^*-AT^^^ 

(3) A^w-y3^^w^^3 2<Dihtim\z^x-t^^'^ 

( 4 ) 3 9 izl^minlSS 4 0 . ^^SlelKi 4 1 (Dm 

iCi^AT^^^ 

JtilJit7)J:oirtSiEiramNSf5 4 4 ^PAT^C^lcJ:^ 
[0 0 2 4] ^d'H, *fgD;iC7)m3^:i^{*iI^^9lC^i9 

^-DfzfjK c<Dmx\t. i)'7-3m^m^<D^^{z%iL 
40 tr^t>(D'v$>^. m^\t. #fe (R) . il^^ (G) . 

Kfe (B) (Dijy~-2m^m'^(0^&ZliiLX^n^ti 
I^.^l£^T'S>ln]25T. 2 9Ril. R^.^1£^[b]K. 2 9 

G\t. G^m^t&mf^. 2 9B\t. B^^mimi^m^xh 
-5. f*9HCtfi^Eti. ^n^enmi tm-x$>h. ^nt'n 

(7)RI^{^ai:^^T3 4 R, G^{^m:^5SS^3 4G. 85^. 

^tli:^^^3 4 Bit. PDP 1 0i::^gc^n^o 

[0 0 2 5] ^/t. a±<OR. C, Ri7)^I^^i£^[Bl?S 
29R. 29G. 2 9 BO^iiEin^lEi?S4 4im. @7 

50 ytsjfe^^i^^^i^-r<bc<^^@Cf«j^LT. mmn^'r^it 



-28- 



[0 0 2 6] i:x±cDXormm^rn'\m'^^^izi6i.^x. r 
[0 0 2 7] t^.^tmiEm^m?^\nrmm^itfzm{& 

[E]7fi3 3IZTn t* y hX'm.Tit^ntz^Wi\hME^^. 
m \iyV\zmmVXR^MWS-ht^^R^^ 

^nxpop 1 oizi^^^^i. ?DP \ o\z^%nmi>m 
^. 

[00 2 8] a) 
[^0>/3O^j^] 

(1) ^^m\t. i;ih<DXouyjm^tmLrc<Dx. a 

t/j://^, A:^^^t^)tlf;^^tco^S5^^2^^^&m'^^I•r 
[0 0 2 9] (2) .t^^-e^W^^ilt). :^^-3i^ 

<^<D^^iznLxm\^(Dmm^rr\^\ ^tz, mtimm 
\z. mmtyii^iz^i.^x^n^*t\'^mitt^M^mmix 

[lan ^5£H;]ir.t^PDPs?®i:^^(D^i^fi£0ti^&^ 



^m^7-(jA 5 05 

[m2] mmomm{mcDtsimmx$>^o 

[S3] Si*^fH^:W%7ti$Ku^;ucD^fi'i^iaT-Jo5. 

[^4] miE^tirzt^Mu^)i(Di^^mmxh^. 

me] mmmrmmmo^m^cD^^mmx^^^. 

[0 8] [a3tC^t-H?5fim^.^.€7tJK¥^U^7U(7)^-i5Pl?? 

[m9] :^mmzx^p DP mW}:^moms'MmM'^yr^ 

[lai 1] 2 5 6Pgatg<0^r£(C*D^t^^i[i>'-^>;;^t 

lO-PDP (>^^x^ • T^-rxyK • , 1 
1 2"X-9-X7^><>^|fi. 13- 
YU-Xt^^t >^ffi> 14-^€f4^jg. 1 1 
6-BiM:^*^XS^. 1 7-7KU-X'^1^. 18-Xh 
^-f:/l^U7. I 9-R m ^7ti4:. 2 0-G iB) 
'^^i^. 2 1-B (T^) l^^ft:, 2 2"viJj7E^^l 2 3 
•A*X^®. 2 9 R"-R^^fi£^Iol25. 2 9G"-G2^^ 
^'Simm. 2 9 B-B^^^MSi[El?S, 3 0 R-R^^(E 
nXtti^^. 3 0O" OW>M{mAil^=t'. 3 0B- B 
^mmnX:ti^^. 3 1 -lliWl^JtJU^[Hl?5, 3 2-7K 
^;^fS]tnj^[pI^. 3 3 "t'-y h^i^EilHlK. 3 4R-Re)t; 

. 3 4 G-"Gtf^;fl!m:^^-r, 3 4 B-"BB<tii^ 
tt]:^i^^. 3 5-gSll^ii5lHI¥S. 3 i y^j^m^ 

?5. 3 7-d K-y hjlii[!3?5, 38"-/^'J, 3 9-M 
4 0-^Sl£l?S, 4 1 4 2-^IE 

mM^gH. 4 3 -^iEiSditfSS. 4 4 -1*§iEllIliClEi?5o 

[^34] 
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